We report a fatal case of Schizophyllum commune empyema thoracis with cross-reactive cryptococcal antigenemia. In vitro testing confirmed the ability of the fungus to cause a positive cryptococcal antigen latex agglutination system (CALAS) test result. Such a result may lead to delay in diagnosis and treatment, as most strains of S. commune are resistant to fluconazole.
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/liter [normal range, 1.00 to 3.20 ϫ 10 9 /liter]), raised C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) levels (CRP, 59.8 mg/liter [normal value, Ͻ8.0 mg/liter]; ESR, 132 mm/h [normal value, Ͻ15 mm/h]), and normal liver and renal function tests. A computerized tomography scan of the thorax showed a large right pleural collection with peripheral irregular soft-tissue densities and intermittent calcified rim, air-fluid level within the collection, fibrosis of the right upper lobe, collapsed right middle and lower lobes, and bilateral emphysematous changes (Fig. 1) . Gram-stained smear of sputum sample showed numerous white cells, but culture for bacteria revealed only scanty amount of commensals. Ziehl-Neelsen-stained smears of multiple sputum samples were negative for acid-fast bacilli. Blood culture yielded no growth. The patient was treated with oral levofloxacin (500 mg daily) with partial improvement in symptoms and moderate resolution of leukocytosis and elevated CRP and ESR levels initially. However, he developed worsening fever and dyspnea after 8 weeks of levofloxacin and was referred to our hospital for further management.
The results of further microbiological investigations for chronic cavitary pneumonia, including assays of serum cryptococcal antigen (cryptococcal antigen latex agglutination system [CALAS]; Meridian Bioscience, Inc.), Aspergillus galactomannan (Platelia Aspergillus enzyme immunoassay [EIA]; Bio-Rad Laboratories, Inc.), and Penicillium marneffei immunofluorescent antibody (1), were negative except for the serum CALAS test result, which was positive at a dilution titer of up to 1:32. Results of immunological workups, including a combined HIV antigen/antibody test and anti-gamma interferon autoantibody test, for underlying immunodeficiencies associated with cryptococcosis were negative (2-4). The patient's antimicrobial regimen was changed to intravenous meropenem administered at 1 g every 8 h and oral fluconazole at 400 mg daily, but the clinical response was suboptimal after 2 weeks of therapy. Therefore, ultrasonography-guided drainage of the right pleural collection was performed. The pH of the pleural fluid was 7.0, and the white cell and red cell counts were 75,200/mm 3 with 96% polymorphs and 29,600/mm 3 , respectively. The pleural-fluid-to-serum ratios of total protein and lactate dehydrogenase were 45:55 and 12,000:278, respectively. The Gram-stained smear of the pleural fluid showed abundant white cells without any visible organism. PCR for Mycobacterium tuberculosis was negative. Culture of the pleural fluid was negative for bacteria, yeasts, and acid-fast bacilli but yielded a mold after 96 h. His antimicrobial therapy was changed to intravenous voriconazole at 6 mg/kg of body weight every 12 h for the first day followed by 4 mg/kg every 12 h. As he was not considered to be fit for surgical decortications of the lung, multiple image-guided drainages were performed instead and yielded the same mold. However, despite repeated drainage and voriconazole, his condition continued to deteriorate and he died 4 weeks after admission. No postmortem examination was performed.
Phenotypic characterization. The pleural fluid was inoculated onto Sabouraud dextrose agar (SDA) (Sigma-Aldrich) for fungal culture and incubated at room temperature and 37°C. White, woolly colonies with a yellow-brown reverse were seen after 96 h of incubation at room temperature and 37°C (Fig. 2a) . Lactophenol cotton blue mount of the mold colonies showed hyaline, septate, and nondichotomously branching hyphae with clamp connections and spicules suggestive of basidiomycetes (Fig. 2b ). Basidiocarps were observed after 4 weeks of incubation with intermittent sunlight exposure. Lactophenol cotton blue mount from the basidiocarps showed basiodiospores.
Detection of cross-reactivity with CALAS test. of the internal transcribed spacer (ITS) ITS1-5.8S-ITS2 rRNA gene cluster of the case isolate were performed as we previously described with slight modifications using ITS1 (5=-TCCGTAGGT GAACCTGCGG-3= and ITS-4 (5=-TCCTCCGCTTATTGATATG C-3=) (Gibco BRL, Rockville, MD) as the PCR and sequencing primers (5) (6) (7) (8) . PCR analysis of the ITS region showed a band at about 600 bp. The sequence of the PCR product was compared with sequences of closely related species listed in the GenBank database by multiple-sequence alignment using ClustalX 1.83. The ITS sequence of the case isolate was identical to that of S. commune (GenBank accession no. JX848644.1). Comparison with sequences of validly published Schizophyllum species revealed differences in 7 bases (1.1%) relative to the sequence of S. radiatum (GenBank accession no. AY571060.1), 29 bases (4.7%) relative to that of S. fasciatum (GenBank accession no. L43385.1), and 33 bases (5.4%) relative to that of S. umbrinum (GenBank accession no. AF249391.1).
Partial large-subunit (LSU) rRNA gene sequencing and phylogenetic characterization. PCR amplification and DNA sequencing of the partial LSU rRNA gene of the case isolate was performed by amplifying a 475-bp fragment of the LSU gene of Schizophyllum sp. using conserved primers LPW24262 (5=-AGTT GTAATTTAGAGAAGCGTTA-3=) and LPW24263 (5=-AGCATC CTAAGCACGAACGT-3=) (Sigma-Proligo, Singapore) designed by multiple alignments of the nucleotide sequences of available LSU rRNA genes of a known Schizophyllum sp. PCR analysis of the LSU gene showed a band at about 500 bp. The sequence of the PCR product was compared with sequences of closely related species listed in the GenBank database by multiple-sequence alignment using ClustalX 1.83. Phylogenetic relationships were determined using the neighbor-joining method (Fig. 3) . A total of 475 nucleotide positions were used. The LSU gene sequence of the case isolate was identical to that of S. commune (GenBank accession no. KC414838.1). Comparison with sequences of other Schizophyllum sp. revealed differences in one base (0.2%) relative to the sequence of S. radiatum (GenBank accession no. AM269873.1), 9 bases (1.9%) relative to that of S. fasciatum (GenBank accession no. AF261589.1), and 15 bases (3.2%) relative to that of S. umbrinum (GenBank accession no. AF261590.1).
Nucleotide sequence accession numbers. The ITS sequence and the partial LSU gene sequence of the case isolate have been deposited in GenBank under accession numbers KF679517 and KF679518.
S. commune is a wood-degrading filamentous basidiomycete with a worldwide distribution that is best known for its major role as a genetically tractable model for studying mushroom development (9) . It belongs to the phylum Basidiomycota, subphylum Agaricomycotina, class Agaricomycetes, subclass Agaricomycetidae, order Agaricales, family Schizophyllaceae. It is most commonly found in fallen branches and timber of deciduous trees and other decaying organic matters in the environment. Phenotypically, S. commune is characterized by its macroscopic appearance as rapid growing, densely wooly white mold colonies with a yellow-brown reverse, production of a tart and disagreeable smell, formation of basidiocarp after incubation with intermittent sunlight exposure, and microscopic features that include septate, branched, hyaline hyphae with clamp connections, spicules, and/or basidiospores. Unfortunately, its definitive identification is often problematic in the clinical microbiology laboratory because its distinctive phenotypic features may be absent in primary cultures incubated for short periods of time or without periodic light exposure and in monokaryotic isolates which do not exhibit spicules or clamp connections (10) (11) (12) . In recent years, accurate identification has been increasingly achieved by molecular methods using nucleotide sequencing of the ITS, the LSU rRNA gene, and/or the 18S rRNA gene (10, 13, 14) . Our case isolate was unambiguously identified as S. commune by its characteristic phenotypic features and phylogenetically by ITS and partial LSU gene sequencing.
Human infection by S. commune is uncommon, although recent reports suggested that the incidence might be underestimated because of difficulties encountered in laboratory identification (12) . Since the first report of human S. commune infection manifesting as onychomycosis in 1950 (15) , approximately 70 more cases have been described in different parts of the world, especially Japan, over the past 60 years (12) . The clinical syndromes of human infection by S. commune can be broadly classified into five major groups: (i) asymptomatic colonization in diseased lungs (16) ; (ii) superficial mycoses such as onychomycosis (15); (iii) sinopulmonary infections with or without involvement of contiguous anatomical structures, including fungal bronchopneumonia (17) , pulmonary mycetoma (18), pulmonary nodules (19) , bronchial mucoid impaction (20) , bronchogenic cyst infection (11) , and maxillary sinusitis with orbital involvement (21); (iv) disseminated or extrapulmonary invasive infections such as brain abscess and palatal ulceration, especially in immunocompromised hosts (22, 23) ; and (v) hypersensitivity disorders such as chronic eosinophilic pneumonia (24) , asthma (25) , allergic bronchopulmonary mycosis (12, 26) , and allergic sinusitis (27) (28) (29) . Sinopulmonary diseases are the most common manifestation and account for over 90% of all the cases, suggesting that the most common route of acquisition is inhalation. Local and systemic risk factors for invasive sinopulmonary S. commune infection include fibrocavities from past tuberculosis, chronic lung disease, diabetes mellitus, and corticosteroid therapy (11) . Our patient, who had tuberculosis in the past and chronic obstructive pulmonary disease, likely developed a fibrocavity resulting from past tuberculosis which was then infected by S. commune and evolved into empyema thoracis. Unexpectedly, the patient had a positive serum cryptococcal antigen titer of 1:32, which prompted the clinicians to commence fluconazole treatment for the possibility of pulmonary cryptococcosis. We excluded coinfection with C. neoformans or other pathogens that might show cross-reactivity with the cryptococcal antigen test such as Trichosporon beigelli and Pseudallescheria sp. by culture of the pleural collection aspirate, sputum, and blood (30, 31) . We confirmed the in vitro ability of S. commune to induce a positive CALAS test result. Therefore, we believe that S. commune infection should be included as a possible cause for a cross-reactive serum cryptococcal antigen test result. As in our patient, the result might lead to delayed diagnosis and delayed appropriate antifungal treatment. The diagnosis of S. commune empyema thoracis was established only after drainage of the pleural collection after 2 weeks of ineffective treatment with fluconazole. Notably, fluconazole has a higher geometric mean MIC for S. commune than amphotericin B, itraconazole, voriconazole, isavuconazole, and flucytosine (10) . Although antifungal treatment for S. commune infection is not standardized, most patients who recovered required treatment with antifungals other than fluconazole or combinational treatment with or without fluconazole (10) .
